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"On the Dipolness of Mesons acd the Difficulties of the Proca Theory,” Zhur 
Ekeper. i. Teoret. Fiz., 12, No. 10, 1ghk2. 


State University, Sverdlovsk. 
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it isshown that the 


equetiogs \ 
of spin (4, §) and (0, 1) may Be split into 2 inde- 
pendent systems. 


Also: Zhur. Eksper. i Tecret. Fiz., 13, No. 7-8, 1943 
3; Physics Inst. » Moscow State Univ. 


Sverdlovsk State Univ. 
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bepartisies. IL D. ivancnko and +. Sukolon J 
ssn 1oe4, 6, sn 360 teh An, 1068, 1, 44). —Clasaic al 


Paysrs the problem of the effective 
nd quantum methods are 8 to pro Irons. 
[ats nature of the meson and the infinite proper mars ae M. 


Moscow State University. 
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SOKOLOV, A. 


"On the Theory of Bi-Particles, II," Zhur. Eksper. 4 Teoret. Fiz., 14, No. 10-11, 
1gkh. 


a 


Physics Inst., Moscow State Univ.; Sverdlovsk State Pedagogical Inst. 
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L waves is iivestigated for the 

@ potential barrier and of scattering 

or the two-dimensional problem of - .. 

fraction of plane electron waves by a- 

step-function potential whose magnitude is small compared - 
to the kinetic energy of the electron, it is shown thar both ; 
the reflected and the refracted Waves are unpolarized if the 
incident waye is unpolarized. For the problem of scattering 
by a ‘center of force, & general fara js first derived. by 
using Dirac's time-dependent perturbation theory and itis 
then applied to:the case where the force center possesses - 

electric charge and Magnetic moment. Since the existence - 
of polarization can only be detected by analysis of the 

Scattered waves by another seattering process, the distribus 
tions for double scattering by two centers of force are 
calculated. It is shown that in the ‘first ‘pproximation 
polarization terms occur onl y-if the scattering centers possess 
both electric: and magnetic moment, neither -the charge or 

. the moment by itself being sulticient. When the calculation - 

is carricd out to the second approximation, pure Coulomb - 
- interaction gives rise to polarization effects and the formula 
obtained here coincides with. that obtained by Mott pre- 

viously in a different way. .S. Kusaka (Prinecton, N. j.). 


Source: Mathematical Reviews, |. - Vol Boo. NOs, oc. ve 


ory: opps oii Mike te 
2p AL BE een ee ae a 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651930005-1 


ee 
nop GAS 


SEP fei pterr FeUeee 


Cl ewin Pew ererary 


Peed anG REPRO EES HEED 


CIA-RDP86-00513R001651930005-1 


Petarisotion of elnstrea wares. A. Sokolov (/- Physics U.S.S.R., 
1968, 9, 363—-373).—A mathematical treatment of pola 
on waves fot the cases of reflexion from a potential barrier, 


risation 


“ ‘of scattering by a force centre which possesses magnetic moment 


as well as an electrical charge. 


Sverdlovsk State Univ. 
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some impera “pnleliene of the they of the 4. 
“function. Ivanenko and A..A..Sokalov go 
iv.). Vestash Mosher. Uniw. 1946, No. 2, 7 


cate tke Schrodinger equation and Pauli’s Be -function. 
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Sokalow, A. A. On the classical theory of elementary. : 


Pr RRGEAEE Tp elseteon Vestnik Moskov. Univ. 1947; °°. 

no. 2, 33-48 W947). ussian. English summary) oe 

The equation of motion of a classical point electron, ; 
including the radiation-reaction tefm, is derived by a pro- ; 

cedure essentially the same as that used by P. A. M. Dirac 
[{Proc. Roy. Soc. London. Ser. A. 167, 148-169 (1938) ] and ° 
G. Wentzet (Z. Physik 86, 479-494. (1933)], The author 
docs not refer to the-recent and more profound analysis of ; 
this procedure by J. A. Wheeler'and R. P. Feynman [Rev. ° 
Modern Physics 17, 157-181 (1945)']. ‘He includes a brief 

- discussion of the problem of fixing boundary conditions so 
as to exclude the nonphysical self-accelerating solutions of : 
the equation of motion, and. also derives the formulae for! 
the emission and scattering of light ‘by an electron. 

_- FB, J. Dyson (London). . 


Source: Mathematical Reviews, NOR io No. 9 
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105, A. A. Sokolov, On the solution of the nonlinear hydro- 
mechanical equation by the perturbation method fin Ruesiaa 
with Dnelish summary), Vestnil Moskav. Univ. 1917, no. 4, 
77-82 (197). ce aaa aA 

Tha author treats: the equation deseribing the (adiabatic) , 
motion of a gas in a tube with oneyfixed end and with a freely 7 
moving piston of mass M. The. differantial equation rend! 
: Bye ME, TE. The inftiat conditions ara! & 20, &, = con | 
; stant jor 6 0,0 Gor SA. The boundary conditions aret 

te Oforr OE (nda), fore ma. Horo Eis the nmpiitude ‘ 

: and ¢ Lagrangian varkables, ¢ tho aconatto. speed for tho (eon 
i stant) initial slate, ¥ the ratio of specific heats, & the (iltal dis-- 
tanes fram the piston to the fixed end, Bo m/(yAf), mt belie the | 
inage of the gas fef. AW. F. Love and FB. Pidduck, Philos. . 
Trans, Noy. Foc, London. Ber. A, 322, 168-226 (1922)}. Assume: 
ing an expansion in powers of pand neglecting pt and ferms of; 
higher order, the author obtains an approximate solution of the: 
form & = & (E(x) +. Here fy = x — (u/O(z — x/a%)+.- as 
£13 determined by the relation : ty 


tft EGrD2zEt — Ajrtdd = (2k), ; 


wheres = ty - Uk = eaiptl — FU + p)p/(2r)]. For 

aminll values of f, & > 1 -+ At#/2; for targe values of t, & = (2rk)'/4t, 

The formulas for the additional term u aro too complicated to be. ae 

reproduced here. This term representa a standing wave which SSeS 
! disappears asf > ©. J. Bers, USA 
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Metastable combinations of elemental particles. 1).- 
1). Ivanenke and A.A. Sokolov. Vestatk Maskov. Uni. 
1947, No. 6, 3-7.—Cross sections are calcd. for the cum- 
bination of a meson with an electron of opposite sign to 
form a inetastable “‘planetary" system at various velocities 
v of the incident particle. When e < ac (where a is the 
ine-structure const. and ¢ is the velocity of light), the 
crons section is comparatively high; when » = ac, forma- 
tion of this system and annihilation are equally probable. 


For r > ac, annihilition is more probable. The life of* 
such a system is calcd. to be ~5 X 107! see, C.F. 
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USSR/Nu@lear Physics - Particles, Elementery Dee 47 
Nuclear Physics - Stability 


"Mebastable Yompounds of Elementary Particles," 5. Ivanenko, Fhys Inst, Moscow State U 
imeni M. V. Lomonosov; A. Sokolov, Agr Acad imeni K. A. Timiryazev, 35 pp 


"Dok Akad Nauk SSSR, Nova Ser" Vol LVIII, No 7 


Discusses systems whose atability is result of electric forces. Explains reliability 
of formaticn of atom type atoms from two elementary particles. Subzitted by Academician 
5. I. Vavilov, 24 Jul 1947. 
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SOKOLOV, A. A. 


Sokolov, A. A. - "Toward a theory of the luminous electron," Vestnik. Mosk. 
un-ta, 1948, No. 11, p. 95-101 -- Bibliog: p. 101 


So: U- 3566, 15 March 53, (Letopis ‘Zhurnal ! nykh Statey, No. 13, 1949) 
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USSR/Nuclear Physics - Electrons, Emission of Sep/Oct 48 
Nuclear Physics - Electrons, Acceleration of 


"Theory of the Luminescent Electron," D, Ivanenko, A. Sokolov, 1/8 p 


"Iz Ak Nauk SSSR, Ser Fiz" Vol XII, No 5 


Describes results of authors! work on calculating the emission spectra of electrons 
in activators (A. Sokolov, "Vest Moskov U" 4, 77, 1947; D. Ivanenko and A. Sokolov, 
"Dok Ak Nauk SSSR" 58, 1948). /This is a complete translation,/ 


PA 19/49T107 
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1691 The Theory of the Point Electron, by A. A. Sokolov. Zhurnal 
, 


Bhapexiparial noi ‘ Teoretichakei ?isiki 18, p. 260=284, 
1948. (In Rpsoien 


An investigation ie made of a series of questions associated 
witb the classical theory of motion of point electrons. 
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S37 
1em®, Us the theory of the ‘‘iuminem'’ electron. 
Ivanaanno, D. anv Soxocov, A. Dudl. shad, Nauk, 
SSSR, 99 (No, 9) 1551-4 (1948) In Russian.—A full 
theory of the ¢.m. radiation from electrons accelerated 
to ~ 10° eV in betatrons is given. As the intensitics 
of higher multipoles of the order a are obtained by 
multiplying the dipole intensity by 1, consideration 
of non-relauvistic velocities may simply be based on 
dipole radiation. The ultra-relativistic case, how- 
ever, requires a separate investigation of the depend- 
cowe of the distribution of radiation on n. Integration 
of the vector potential by aid of Poynting’s vector 
(giving the energy distribution of the n-th harmonic) 
and sammation yields the distribution of the radiation 
in Space which is practically concentrated in a planc. 


CIA-RDP86-00513R001651930005-1 


_/ iceration of the energy formula gives the spectral 


distribution in oniinals of the harmonics. The later 
formula is inconvenient as the harmonic ordinal 
numbers appear as argument and as ordinals of 
Bessel functions as well. The methods of approsi- 
mation of Brillouin, Wenuel and Kramers applied to 
@ second order duff. equation yich! a good appruti- 
mation for large values of the argument. A method 
given previously by onc of the authors enables the 
approximation to be catended over the whole range 
of valucy of the argument, i.e. to exclude discon- 
tinuities. Two extreme cases are then discutsed and 
an expression for the rate of energy decrease at 
extremely high frequencies is derived. BF. K. 


Moscow State Univ. im. M. V. Lomonosov, Agr. Acad. im. 
K. A. Timiryazev. 
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USSR/Nuclear Physics - Cosmic Radiation Jul 48 
Nuclear Physics ~ Particles 

"Theory of Para- and Ortho- State of Elementary Particles," D. Ivanenko, A. Sokolov, 

Phys Inst, lioscow State U +meni MH. V. Lomonosov, 3 pp 


"Dok Ak Nauk SSSR" Vol LiT, Ho 1 


According to a recent hypothesis, when a free electron and a positron collide, a 

metastable system (a positroni) consisting of two varticles revolving about a comnon center 
of zravity occurs concurrently with annihilation. In a vositroni atom, one must 
distinevish between systems with parallel (orthopositroni) and antiparallel ( para-positroni) 
spins. Inasmuch as: the life span of a positroni must dpend on the total spin, the 
queation of investigation the para- ind ortho-systems ofa free electron and a 

positron naturally arises, especially as the difficult problem of annihilation of the 

para- and ortho-positronis may be connected with the annihilation of free particles, 

since the energy of combination of a nositroni is many times less than the individual 
enerzy of a positron or electron. Authors discuss questions with aid of Dirac's matrices 
and Casinir's formulas. Submitted 15 Apr 19)8 : 
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SOKOLOV, A. As; TVANENKO, D. 


C Poa i) 
. - tate Technical Press, 1949. 
Mlassical Theory of Fields (Moscow Leningrad, 8 ate 


Reviewed by M. F. Shirokov, Sov. Kniga, No. 8, 1959. 


Report U-3081, 16 Jan 53 
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USSR/Nuclear Physica -- Mesotrons : Jan 49 
Nuclear Physics -- Cosmic Rays 


“The Mass of Neutral Mesons," A. Sokolov, 
B. Kerimov, Sci Res Inst Phys, Moscow State 
U imeni M. V. Lomonosov, 4 pp 


"Dok Ak Nauk SSSR" Vol LKIV, No 2 


Eatablishes that the mass of neutral mesons, 
being brought into equilibrium with a 
System of nucleons, cannot exceed the value 
130 m (m = the mass of one electron). Sub- 
mitted 6 Nov 48. 


‘= os 25 /ugrB0 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651930005-1" 


CIA-RDP86-00513R001651930005-1 


"APPROVED FOR RELEASE: 08/25/2000 


aso kaiaeh oe Te 
*r : 


PA 1/50T&0 


SOKCLOV, A. 


‘USSR/Nucleer Physics - Luminescent Aug 49 
Electron 
Flectrons-Acceleration 


"The Quantum Theory of the Luminescent Electron,' 
A. Sokolov, Sci Res Inst of Phys, Moscow State U 
imeni M. ¥. Lomonosov, 4 pp 


"Dok Ak Nauk SSSR" Vol LXVII, No 6 


An electron rotating around a periphery, e.g., 
in cyclotron accelerating devices, becomes 

a source of electromagnetic radiation. The 
radiation intensity of higher harmonica ia in- 
significant for nonrelativistic electron speeds. 


Ld 1/50760 


USSR/Nuclear Physics ~ Luminescent - Aug 49 
Electron (Contd 1) 


For electron speeds approximating the speed of 
light, the maximum radiation intensity lies in 
the region of the harmonics: np approximately 
equals (E/mc°)>, where E is the energy of the 
rotating electron, and m is its maes. For an 
electron of sufficiently high energy, the fre- 
quency now (noomega) may fall in the visible 
part of the spectrum, this being called the 
phenomenom of the luminescent electron. At- 
tempts to find the influence of quantum cor- 
rections upon the curve of spectral radiation 
and the limite within which the claseical theory 


Sae- 1/50T80 


USSR/Nuclear Physics ~ Luminescent Aug 49 
Electron (Contd 2) 


may be applied to the luminescent electron. 
Submitted by Acad S. I. Vavilov 25 Jun 49, 


. 1/50T60 
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somes 6670 On the Thoery of Nuclear Shelle, D. Ivanenho and 
A. Sobalov, Ahad. Nak 8.8.5.R. 76, 33-6 
Sept. t. (tn slan) 

An approaimate general formala ta derived for the erts- 
\eal’* numbers N of nuctouns completing successive nuclear 
shells a2 a function of the mucioenic Gonsitty 2. The statistical 
method of Fermi, which had already been employed for the 
approaimate deduction of critical numbers of electrons in an 
stom, was followed. The statietical model leads directly to 
the formula N «(81> 17/34 er, Assuming a cortain distri. 
button of p, the N's are ubtalnad euseessively for 1-0, 1,2. 
3, ete. By taking p+ constant, fat heavy nuctel, one gets 
N 0,1, 9,6, 19, 06, 96, 8, 68, 192... tf, tor Hight nuctet, 
© ts asgumed to vary cuntineously in ppace, the numbers un. 
tained ave N - 2, 10, 28, 00, 110,,. The antemptions having 
4n approximate, preliminary value only, the resulta sould 
be regarded as giving only 4 Certaim genera! answer to the 
problem. Corrections, such as that for the Coulomb inter - 

_ action between protons, or that for the effect of the surface 


COmetm CLiwtnts 


SS0m T8690. aOeRO: 


layer, could be introdueed, Valente (Phys. Rev. 78, 77(4950)) 
in an analysis of the empirically known series of “*magic”’ , 
numbers, obtained the formala N « 1° . 50)/3 which is related 
to that given above, 
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A.; IVANSHKO, BD. 5. 


SOKOLOV, A. 


Clessical Field Theory {lesicheskaya Teoriya Folya). This is the second edition, 


published in 1951 and has 479 pages. 
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KCLOV, 4. A., MAQNOV, HM. A., D@ABNINA, 3. I., SUVOROV, 3. 3. (Editor), AKHLAMOV, 3. N. 


oe 
(Tech. sditor), and FEYNBERG, Ye. A. 


D. I. Blokhintsev, "Fundamentals of Quantum Mechanics", Osnovy Kvantovoy 
Mekhaniki, State Press for Technical-Theoretical Literature, 


Table of Contents W=17671, 5 Apr 1951 
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Sokolov, A., { Ivanenko, D. Kvantovaya teorlya polya. 
(izbrannye voprosy.) [The quantum theory of fields. 
‘| (Selected questions.) Gosudarstv. Izdat. Tehn.-Teor. 
'“T Lit. Moscow-Leningrad, 1952, 780 pp. 14.30 rubles. 


: : -] The book consists ef two separate parts. Part I, “Quan- . 
nest Reviews - tum electrodynamics” bsYA. Sokolov (pp. 9480), is based| - 
ol. 14 No. 10 Jon a lecture course for students specializing in theoretical }™ 


Nov. 1953 - - |physics. Particular consideration is given to papers pub-}-. 
Mathematical Physics  IHished in Russia. Knowledge of the authors’ “Classical: : 
. : Jtheory of fields" [2nd ed., Gostehizdat, Moscow-Lenin- 

- |grad, 1951; see these Rev, 13, 95 for a review of the Ist ed. Jf 

. fis presupposed. The quantum theory of the electron and of 

‘| the electromagnetic field is presented in the way customary |. 

ADefore the use of the interaction representation. The quan- |= 

-_{tum theory of radiation is developed in considerable detail 

4and applied to a number of problems, (This section of the}: 

; book is about equivalent to"Heitler’s “Quantum theory of |: 

fe: : : _.. -Jradiation” [2nd ed., Oxford, 1944].) The theory of posi-} 

io -Jtronium and of casmic radiation processes is outlined. A 

chapter on the theory of the vacuum covers topics hardly 
accessible elsewhere in textbooks, like self-energices, regular: | 
ization methods, radiative corrections, Lamb-shilt, infrared 
‘ . leatastrophe, etc. There is also an interesting paragraph on 
. {the domain of applicability of quantum theory where the 
Soviet point of view of the interpretation of quantum 
‘mechanics is presented. We cead, for instinee, on ’p. 164: 
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USSR/Physics - Gravitational Field Sep 52 


"Remarks on the Quantum Theory of A Gravitational 
Fiela,"'A. A. Sokolov, Moscow State Univ, Chair 


of Theoretical Physics 


Vest Mos Univ, Ser Fizikomat i Yest Nauk, No 6, 

pp 9-20 

Attempts quantization of gravitational field by 
considering a weak gravitational field, the eq of 
which allows one to neglect terms of higher order. 


Demonstrates that in Linear approximation eqs of 
gravity may be classified into the general scheme 


275TLOT 
ne 


of elementary particles, consisting of neutral par- 
ticles with zero rest-mass and spin of two. Dis- 
cusses existence of two-dimensional gravitational 


waves. Rec 30 Apr 5e. 
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SOKOLOV, A.A., professor. 
“Train i . Vest.Mosk.un.8 
"Train highly qualified cadres of physicists oa 


no.12:9-15 D '53. 


hing) 
1, Dekan Fizicheskogo fakul'teta. (Physice--Study and teaching 
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“9349, On the quantum theory of a a luminescent elec- : 
en N be a S SOKOLOV, N, Fe KLEPIKOY a i, aR 
EERO ane eKsper. (EOF 34, No. of 249-52 


*"(1953) In Russian. 
In continuation of Pt ¥ {Abstr. 528 (1954)}, the 


authors find the teral intensity of radiation, assuming : 
: nfl. The final equation is 


Lisetr e ieee 


dew ; 
bare 2 yhi- ~35¥3(-4)(&) Vase . ae 
aha ot - = of classical orbit, and F = electron : 
coceyy. ise: alo Abstr. 8224 (1953)), é LACHMAN ] 


— 
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: $39.153 : 537.12/.13! 
Vornstion of meinstable compounds from, 
siary periicies (gosttroniam}, A. A. Soro.ov’_ 


ovice. ZA. Shspers rear Fi, 


SF t1993) Tn Reason. 
ste, 1005-7, 4971 (1949); 1504, 3320 (1950); 
 (9S1}; 267, 2947 (1952). Discusses the inter- 
on betaven quantized states, and the waye- 
teactions with fourth-order matiices are converted 
‘into those with second-order matrices. Approximate 
Sormulse ace cblaindd for the interaction between 
2 chareed particles and, finally, the waye-functions 
aod energy of positronium ans derived, thus enabling” 
the possibility of formation of metastable posi- 
tronium states to be assessed. The positronium 

transitions in magnetic fields are discussed. 
¥. LACHMAN 
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RENTS: 


. §37,633.9 2 
153. ON THE QUANTUM THEORY OF A LUM 
ELECTRON. HI-!V, A.A.Sokolov and 1.M.Ternoy. . 
Zh. éksper. tear. Fiz5—¥etr2s,-NO. 6(15), 698-712 (1953): 
Vol. 28, No. 4, 431-6 (1955). In Russian. 

For Pt i, see Abstr. 8349 (1954). An expression is' 
developed for the quantum corrections to the trajectory 


2 : H 
{ ' relativistic electron in a magnetic field with axial symmetry. Je { 
i . ; F. Lachman : to 


i 
t 
1 
t 
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SOnuLeY, Ae Ae 


USSR/Nuclear Physics ~- Deuteriua Lamb-Snift Sep 53 


"Phe Lamb-Shift for Hydrogen an Deuterium" [translation into Russian with comments by 
Yu. K. Shirokoy/ 


Usp #iz Nauk, Vol 51, ito 1, pp 115-124 


Transiation of KE. Salpeter's article in Phys Rev 89, 92 (1953). Translator aprends 
& supplementary itussian-language references on the Lamb-shift and other radiative 
corrections: 1. V. ¥. Vayskopf, Usp Fiz Nauk, 41, 165 (1950). 2. Ya. Ae Smoro- 
dinskiy, Usp #iz Nauk, 39, 325 (1949). 3. Scientific abstract symposium 'Problemy 
Sovremennoy Fiziki', No 6, 1948; No 1, 1950; No ll, 1951. 4%. Sdvig Urovney Atomnykh 
lektronov (Shift of Levels of Atomic Slectrons), a symposium, “oreign Literature Press, 
Moscow, 1950. Se As Ae Sokolov and D. D. Ivanenko, Kvantovaya feoriya Polya (znantum 
), Gostekhizdat (State Tech Press), Moscow, 1952. 6. ¥. Lamb, 


Theory of the “ield 
a#ine Stricture of the nydrogen Atom" [translated from English into Russian/, Usp Fiz 


Nauk 45, 553 (1951). 
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SOKOLOV, A.Aw; KLG&PIKOV, N.P.; TERNOV, I.M. 
On the testior of radiation by fast electrons in a magnetic field. Dokl, 
Akad, Nauk 5.5.5.R. 89, Ho.4, 665-8 '53, (MLRA 6:3) 
(PA 56 no.672:8224 '53) 


In further developing works on quantum theory of luminescing 
electron (A.A.Sokolov, DAN SSSR, 67, 199%; A.A.Sokolov et al., "Classical Field Theo 
(Klassicheskaya teoriya pola), 1951; N.P.Wlepikov, Dissertation; A.A.Sokolov et al., 
RhETF, 23, 1952) authors succeeded in computing quantum corrections to fall intensity 
of emission. Presented by Acad. V.¥.Shuleykin 16 Feb 8. 256T107 
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SOKOLOV, Ae Ae 


RS 
USSR/Nuclear Physics - Electrodynamics 21 Sep 53 
"problem of Motion of Fast Electrons in a Magnetic 


Field,"“A.A. Sokolov and“I.M. Ternov,-- Moscow 
State U 


DAN SSSR, Vol 92, No 3, pp 537-540 


Continue the study of the motion of fast electrons 
discussed previously (DAN 89, (1953)). Add quan- 
tum corrections to the trajectory of motion. Pre- 
sented by Acad V.V. Shuleykin 22 Jul 53. 


268785 


ES ee 
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1107. Ga a statistical theory of the atomic nucleus. 


IL. A. A. Soxotoy AND B, K. Keaay. 2h dksper- 
We Wee ae #01954) In Russiun. 


See Abstr, 8511 (1954). A statistical Ist-order per- 

; turbation treatment of the engrgy of infinitely extended 
; nuclear matter, using a meson-type two-body potential 
containing central and tensor forces appropriate to 

2 meson ficlds (vector and ps. scalar) of different 

masses, and coupling strengths chosen to eliminate 

the r~? singularity in the tensor force. The expression 

for the total energy per unit volume is integrated out 

explicitly and the condition for a minimum with 

respect to change of density is written down. If the 

masses of the mesons are taken as 265m, the coupling pot Oe - i 

constants deduced from this condition are not much . : — 

less than J, and a perturbation treatment is doubtful. : 

If one df the mesons (vector) is 130n,, small coupling 

Strenigtns are sufficient. == =| sss WJ, SWIATECKE 
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SOXOLOT, A. Ae 


ussR/Physics 

Card : U/l Pub. 22 - rope 

Authors : Sokolov, ge a and Chernov, I. M. 

Title : The adentun ‘heey on motion of a relativistic electron in an axially- 


symmetrical magnetic field 
Periodical : Dok. AN SSSR 97/5, 823 - 826, August 11, 1954 


Quantum theory of a moving electron with velocities affecting its mass 


Abstract : 
in a variable magnetic field is described. Seven references (1941-1954). 


Institution : Moscow State University of im. M. V. Lomonosov 


Presented by : Academician V. V. Shuleykin, May 18, 1954 
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ete ON. IV. 
U S 5 . eoeen THEORY OF THE RADIATING SLECT BNE 
A. A. Sokolov and I. M. Baaiannat mae aa be 
Eksptl. {Feoret. Phys. 28, 431~' : be 
a ccasion 1s derived for the Leese en 
fa relativiatic electron in an axa 
trajectory © 


magnetic field. (tr-auth) elation ee 
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USSR/ Physics - Quantum mechanics 


ogi FUP ES nae 


Card 1/1 Pub. 22 + 16/49 
Authors ’ Sokolov, A. A.; Matveev, A. N.35 and Ternov, I. M. 
Title : On polarization and apin effects in the theory of a glowing electron 


Periodical ! Dok. AN SSSR 102/l, 65-68, May 2, 1955 


Abstract 8 A mathematical analysis is outlined for determining the intensity of glow - 
of a relativistic. electron. during its transition from one quantum state (n) 
into another (ri! = n-v) in a constan homogeneous magnetic field. Particles | 
with 1/2 spin and without spin are considered. Polarizing characteristics si 
of radiated light are analyzed with the help of Diraki's. equation. 

Eleven references: 3 USA, and 8 USSR (1941-1954). 


Institution: M. V. Lomonosov's State University, Moscow 
Presented by: Academician N. N. Bogolyubov, January 21, 1955 
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ee “4A font Baie BK. On the theory of | 
“af Dirac_ particles? taking damping~ into |. . 
“account. Dokl. |. Akad. Nauk ‘SSSR iN. S.) 105 (1955), 
961-964. (Russian) 
Calculations are’ carried out for - the scattering of a. one Bes, 
Dirac particle: by a central force, based on the use of wave | 
4/—---functions: involving. damping (W._-Heitler, Proc. Cam; 
‘ Bae, ‘Philos, Soe, 37. (1941), “991-300; MR:4,.957. AS Ho 
Wilson, ibid. 301-316; MR 4, 95; ALAS ‘Sokolov, “Acad, ° 
Sci. USSR. J. Phys. 5 (1941), 931-237; MR 4, 96}. The: 


~ equations obtained are ‘applied to the case in which ‘the - 
scattering © potential. is ces to the ‘Dirac .délta-|-* 
function. ee N. Rosen Haita = 
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TIKHONOV, A.N., profe; SOKOLOV, Arba), profes otv.red. 


(Program in higher mathematica; for the Physics Faculty] Programma 


' ta). 1956. 7 pe 
po vysshei matematike (dlia fizicheskogo fekul'te ey 11:3) 


1. Moscow. Universitet. 2. Chlen-korrespondent AN SSSR (for 


Tikhonov) 
(Mathematice--Study and teaching) 
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abs dour : Rof Zhur - Fizika, No 3, 1957, No 5674 


Author : Sokolov, 4...) 
Tithe : Theory OF ths Radiating Jloctron 


Orig :ub : Tr, 3-go Vses, matom, s"ozda, 2, il., AN SSSR, 1956, 95=96 


abstract : i.fter developing the thoory of tho cmission fron 2 radiacving 
i ei the author, inmrticular, notes the results obtainod 
by Yaoi itly with A.N, iatvoyev, tht the attenuation time of 
tho botatron oscillations is t=/3y’ {Lyc(i p) me /E 
whore q is th. index ropresenting tho drop in tho magnetic 
ficld near che oquilibrium orbit :rith redius r, This timc 
is largo comparcd vith the sonsible valucs of the duration of 
the acceleration cycle, and conscquontly, tho radinticnal 
actenuation ein bo noglocted up to very Large cnorgics, 
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RUMANIA/Theoretical Physics B-5 
Abs Jour : Referat Zhur - Fizika, No 5, 1957, No 10869 

Author : Sokglov, A.A. 

Inst 5 iesceg aia University 

Title : Concerning the Problem of the Possibility of Excitation of 


Macroscopic Oscillations by Quantum Fluctuations 
("macroatom"). 


Orig Pub : Bul. Inst. politehn. Iasi, 1956, 2, No 1-2, 39-2 


Abstract : The author considers the effect of radiation on the motion 
of an electron in an axially symmetrical magnetic field. 
It is shown that the presence of radiation leads to a chan- 
ge in the radial quantum number, i.e., to an increase in 
the square of the amplitude of the radial oscillations. 
The author also gives a semi-classical interpretation of 
this phenomenon. The author indicates that the motion of 


Card 1/2 
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Referat Zhur - Fizika, No 5, 1957, No 10869 


the electron in an axially symmetrical magnetic field in 
the presence of radial oscillations with macroscopic am- 
plitudes forms some kind of a "macroatom™. It is indica- 
ted that a unique principle of uncertainty exists for the 
‘macroatom". It is emphasized that the quantum correc- 
tions are first connected together on the radial oscilla~- 
tions f 50% energies E~ E1/5 (4-1/5), Ba = me? 
(E/mc2)“ J and then on the axial oscillations (at E-~ 
Ey /3)) and finally, in the region of very high energies 


(at E ~ By /2) -- on the radiation intensity. 
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ae i Distr: 453d /4BEe Se o . 
~Sokoloyhexdes and T . ‘The theory of the 1-F\W 
“electron field mass in the presence of an external medium. | * i oa 
Soviet Physics. JETP 3 (1956), 94-97. 
To calculate the difference between the value of the | 


electron mass in vacuo and in a medium characterized by 
its dielectric-constant and its magnetic permeabilirs the 


field equations of quantum electrod Mi 
in second approximation for the emission and iihsorption 


of w photon in the medium. A convergent expression is = ar 
obtained for this difference and fur the curresponding oe : 
level shift in a hydrogen atom. This shift is much smaller ; ce 


than the Lamb shift, but under normal pressure and 
- oF tamiperature larger than the shift-de te the interaction 
between the electron and the radiation field. 2. Gera, 


oo a 
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Vokelev, A.A: 
USSR/Theoretical Physics - Quantum Electrodynamics. B-5 


Abs Jour F Referat Zhur - Fizika No 1, 1958, 191 


Author : Sakolov, A.A. 

Inst | °i—_—_—_— 

Title : Relativistic Motion of Electrons in a Magnetic Field 
with Account of Quantum Effects. 


Orig Pub : Vestn. Mosk -un-ta,ser. matem., mekhan., astron., fiz., 
khimii, 1956 f# No 2, 27-46 


Abstract ; An article of review character. The introduction discus-~ 
ses the fundamental premises of quantum theory of the ra- 
diating electron. The following chapters consider in de- 
tail the swing of the betatron oscillations of electrons 
in cyclic accelerators, due to the quantum character of 
radiation. Problems connected with radiation damping of 
betatron oscillations are briefly discussed in the appen- 


dix. 
np i ” (ae 3 * Z : 
Card 1/1 cae, iat ete! Ahaggires 5 Vheehencte 
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§37.533.9 
~HIGH- 


yeti. ON THE RADIATION EMITTED BY ULTRA 
VELOCITY. ELECTRONS MOVING INA 
NETIC FIELD. ‘A.A Sokolov and A.N.Matveev. 
, Zh, eksper. teo: ro SheFEr- 30, No. 3, [26-35 (1956). 
* Russian. 
"The present paper ig a continuation of previous investi 
gations of the quantum theory of the "Juminous" electron (see . iw : 
preceding abstract). A formula for the differential radiation 
spectrum has been obtained which is uniformly correct in any 
, : spectral range and for energies of the radiating electron 
i ECE y= me'(2Rme/3h)”? ‘as weil as for energies B & Fy 


ri and E> Exp. A closed formula for the total radiation energy 
which ts uniformly valid for arbitrary energies of the radiat- : 
; ing electron and also a formula for the “critical” radiation 
: : frequency of the ‘Juminous" electron have been obtained. A. 
| an 
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- NCE OF A MEDIUM. A.A Sokol and V.N. Tg 
: Zh. dksper, teor, Fiz, Vol. 30> Nomt—~tGr5 (1956), In 
: Rugsian, 
on Field Contributions to the shectron. mass due to an external 
medium are considered. The electron 
taken Into 
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qurn. ekSP* j teor. fis: 30, 802-805 (1956) CARD 2 /2 PA - 4226 


nection petween the quantun-like method and the 4heory of oscillations where 
dependence of guc- 


the go-called MARKOV chains occur, i.e. the statistical in 


cessive processe®: 
ain the quantum like micro motion of she electron 


py the effect produced by fluctuations of virtual photons: Under the influence 


of the field of virtuel photons the classical quantities x and P, 
the particle) pecome non-commutating operators» ana in firs 
game exchange relations 88 in the wave theory are obtained if, for * and Py 


the corresponding operator expressions are put, the eneréy jevels for the har- 
monic oscillator are obtained- f£ a certain formule for the momentum 4g used, 
zero enerby automatically contains the necessary terms of subtractions and the 


finite quantity By 7 Ch w,/2) + a paca) inl als Wa) remains. 
The first term is the known expression for zero energy without yacuun terms; 
and the gecond term is gue to the jnfluence m 


i, motion of an electron itself pecomes quantumlike py tnter- 


Thus, the classicé 
action with the secondarily quantized field of the (really emitted oF only 


virtual) photons: 


INSTITUTION: Moscow State University: 
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{tudes of the Linear and 
é e elations for 
ti 


commutation r 
n of 


ation of the polar 
of the vector potential into components» 
polarization state. im the case of linear @ mus* 
into two components which are vertical %° each other. Also the pr pe 
applied in the case of circular polarization is mentioned- The expression for 
nsity is ¥; * ( aq sin @ w,(¥ 10) and on this occasion 
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YANENKO,D-D-» TERNOV,1-H- 
ic Oscillations by quantumlike 


SOKOLOV, As Ass 
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AUTHOR ; 
On the Excit 


TITLE . 
Fluctuations: 
PERIODICAL Dokl. Akad-Nauk Ati, fasce2, 334-397 (1956) 
Igsued: 1 / 1957 
ron moving in & homogeneous magnetic field H 
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ARE INCLUDED. _A. A. Sokolov, 1. Ma a.M. 
~“goviet. Phys. JETP 4, 


. ‘oscow e 
~"-954-8(1957) March. ae 
~The general case of motion of electrons in cyclic accel~ 
erators haa boen investigated, taking account of quantum . 


** effects, when axtal as well 68 radial oscillations are pOS~ 


gible. It ts shown that the quantum offects an he included 


py quantizing the adiabtate invartanta ‘according to the 
as Bohr-Sommerfeld method. The effect of quantum fluatua- 
tions on radial-phase oseitlationn in a synchroton ia also 
- Minveatigated.’ Finally, the proble: of ‘quantum excitation 
» of macroscopic oacillations ia discussed. {euth) 
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SOKOLOV, A-Ae» KERINOV, B.K- pa - 2007 
On the Theory of the Scattering of Particles by & Steady 

Genter in Consideration of Damping. 

PERIODICAL: Zhurnal aksperimental'not i Peoret-Fiziki; 1957; Vol 31, Nr 6, 


pp 1080-1081 (u.S.S-R-) 
Received: 1 / 1957 Reviewed: 2 / 1957 


AUTHOR: 
TL TLE : 


ABSTRACT: The theory of damping proves to be the stage that follows accord~ 


a ing to the perturbation theory and allows the calculation of the cross section 
g not only within range of the long DE BROGLIE wave lengths (9 ¢ A*),_but also 
within the range of smaller wave Lengths (o> A). The relation ctc+ 5 o'tc'=1 
get up in connection with the development of the theory of damping k' indi- 
cates that the total sum of the inciding and scattering particles stays constant 
at any moment. Scme preparatory works on this matter are cited. 
As first the exact formula for the cross gection of the elastic scattering of 
particles with the momentum + ic(k=2n/A) 18 given: ge(4n/k*) 2 (21+1)sin 24° 
The perturbation theory allows the determination of the phase 150 n in the 
case of % <«< 1, However, the theory of damping supplies the followings more 
exact approximation for phase shift: te 2407 (nk/e? ) CO 202) 5] 44 fae am and 
this expression at 1) Seoes over into the one given by the perturbation theory 
for this phase- Next, a rather voluminous expression for the differential cross 
section of elastic gcattering is given. It was found by means of the damping 
carp 1 / 2 
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PA - 3000 
- PLILs on the polarize jes of Chereakov Radiation- 
(0 polyarisetstonnyrh gvoystvakh iglucheniy® Cherenkova-~ 
Russian 
PERIODICAL ghurnal Eksperim- 4 Teoret> Fiziki 1957, Vol 32, Nr 3s pP 630-632 
(USSR) - 
Received: Reviewed: 1/1957 
ABSTRACT For the inve nese polarization properties is 
dependence © i f the charged particles the authors here 
developed in the paper bY Aohe SOKOLOV 
teor. fis Vol 31, p 479 (1956) )- 


When computing jinear polarization jt is pecessary to § 

up the amplitude of the vector potential of the secondary 
quantized photon field into two somponets whieh are vertiesl 
to each other: 


‘UTHOR SOKOLOV AoAos YU oMe 


Fa 
? o. > 


2 bac a, + é, al $42 + 4505902 a (% “° V io (% ‘ Bx =°6.) 


Here rh = z /& g@enotes the unit vector eharaeterising the 
potion of the protos- Wher investigeting the eireular polarisation 
the veetor potential pust be aivided into two components ia 
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55 5- 98/59 
On the Theory of the Heutrino mith orientated Spin 
(apm, °°) i 
° ’ 
, ON 2a 
Here EB and Pp denote the energy operat the momentum ope- 
yator respectively and Oo ~ the double-row Pan 1i matrices. 
As the mass of the neutrino is equal to zero, the following 
Linear relation petween the functions y 


ta (i a vawieds 


Here & © + 4 is true. Four aifferant values may be chosen 
for ©£% and to each of those values an individual physical 
be attri buteds The author nere above all in- 
5 B/ , where the n i j 
e antineut 
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AUTHORS: sokolov, AcA+s Kerimov, BK. 
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PITLE: The Influence 
Direc's Partic 4 
zatukhaniya na polyarizatsiyu diraxovskl 
yanii) (Letter t the Editor) 


Exercised by Damping in the Polarization of 
les on the Occasion of Scattering (Vliyaniye 
kh chastits pri rasse- 


PERIODICAL: ghurnal Bxsperims 4 Teoret. Pigiki, 1957» Vol. 33, Nr 3 (9), 


pp» 827 - g29 (USSR) 


ay $ uy tic scattering of Dirac's particles ana of the spin- 
— Oe ear icies by an j[mnobilesenter of force were investigated 
py the authors in 4 previous papers py means of the theory of 
damping - The polarization occurring 9 the occasion of the 
elastic scattering of Pirac-particies is computed ot os pre- 
sent paper by means of the theory of damping. The principal 


integral equation of the theory of ar ane the determination 
\! 


of the scattering amplitudes tS) fo has the form 
+ 7 
or BS vf.) Vee = (xK/8 r2chi) > Pa QE rare bt 
so" 
>" Wa Here B = ck K denotes the total energy of the yar- 
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The Influence Exercised dy Damping in the Polarization of Dirac's Particles 
on the Occasion of Scattering 


t(rj. Tha aubhor confines himself to the computation of the po- 
jorise tion wijeh acaura oF the ecension of the slastis scatter- 
ing of Dirac's particles for bes pavenkial W(r) - 79 (¥), 
Yorn * vor An ansatz is given for tne solution uf the above 
jntegral equation. Formulae are given for the amplitudes ff, 

of the first scattering and then expressions for the amplitudes 
of the second scattering are determined. By means of these for-~ 
mulae a rather voluminous expression is obtained for the dif- 
ferential cross section of the two-fold scattering of the ini- 
tially not polarized pundle of Dirac particles at the &— po- 
tentials in first perturbational approximati on no polarization 
occurs. Subsequently an expression for the degree of polari- 
gation within the domain of high energies igs written dow. Only 
the phase polarization occurring after the first scattering 
furnishes an asymmetry of secondary scattering. An expression 
in first approximation is given here for the cross section of 
the elastic scattering - There are 4 references, 2 of which 

are Slavic. 
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ation of the Quantun E-fects in 
kvaziklassicheskoy inter- 
trona) 


On the Quasiclassical Interpret 
the Theory of the Emitting Blectron (0 
pretatsii kvantovykh effektov V teorii gvetyashchegosya elek 


Vol. 117, Nr 6, BP: 967-979 (USSR) 


The present paper gives 4 quasiclassical interpretation of those 
quantum effects which according to the quantum theory, must occur 
in the motion of an ultrarelativistic electron in a nagnetic field. 
First the classical equations for the motion of an ultrarelativi- 
stic electron in a synchrotron with the taking into account of the 
radiation are given. In linear approximation o~R+qx is found for 
the radius of curvature. R signifies the radius 
of the instant he exponent (0 €4¢ 
<1) characterizing the reduction of the magnetic field and xX = 
=» vr -~R is the coordinate of the petatron vibrations, where © si- 
e of the cylindrical coordinates T, 4» ?: Then in the 
linear approximation ofthe phase vibrations an expression is 
written down for the energy which the electron takes in the ac- 
celerating device. Then the initially mentioned classical equa- 
tions are linearized. An equation for the radial petatron-vibra- 
tions is also derived. When a steady frictional force is intro- 
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. On the Quasiclassical Interpretation of the Quantum Effects 20-6-13/47 
jin the Theory of the Emitting Hlectron. 


duced into the theory of betatron vibrations the high damping 
coefficients must also be taken into account. An equation for the 
determination of the phase vibrations is written down. In the 
study of the emitting electron the influence of the factor of the 
discrete nature of the radiation must be taken into consideration. 
A fluctuation force for the descroption of the d@iscrete nature of 
the radiation is introduced. One of the equations tien derived 
characterizes the axial vibrations with consideration of the quan- 
tum fluctuations. The energy of the fluctuation radiation is pro- 
portional to o (and not to oe? as in the classical case). But the 
transition probability also is inversely proportiohal to qg- There- 
fore the classical formula is again obtained on transition to the 
steady radiation. In exactly the game manner the "High" coeffi- 
cients of the damping by a transition to the limit from the quan- 
tum fluctuation forces to the steady radiation can be determined. 
A formula is given for the square of the amplitutde of the radial 
vibrations with consideration of the fluctuation force. Finally 
the synchrotron vibrations in the presence of quantum fluctuations 
are shrtly investigated. There are 8 references, 5 of which are 
Card 2/3 Slavic. 
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24(5) ‘PHASE I BOOK EXPLOITATION sov/1965 


Sokolov, Arseniy Aleksandrovich 


Fate S ate nes am, Sees 

vyvedeniye Vv kvantovuyu elektrodinamiku (Introduction to Quantum 
Electrodynamic ) Moscow, Fizmatgiz, 1958. 534 p- 10,000 copies 
printed. . 


Ed.: V.I. Rydnik; Tech. Ed.: S.N. Akhlamov. 


PURPOSE: ‘This pook is intended for scientific workers, Lecturers, 

graduate students (aspirants), and senior students in mathematics 

and physics who are anterested in problems of modern quantum field 
theory. 


COVERAGE: The pook covers questions of the quantum electrodynamics of 

a free field, interaction of photons with electrons and positrons, 

theory of an electron-positron yacuum and other aspects of quantum 
electrodynamics, which are the most completely deve loped parts of 
quantum field theory. Considerable attention is given not only to 
a systematic presentation of general problems, put also to detailed 
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AUTHOR: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


Sokolov, A.A. 
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Comments on the Tyo-Component Neutrino Theory by Lee and Yang 
(Zamechaniya © avukhkomponentnoy teorii neytrino Li i Yanga 


Atomays. Energiy®» 19 


58, Vol. 4» Nr ks Pps 365-386 (USSR) 


It ig shown that the new neutrino theory (Ky = 0) can be de- 


: 


veloped 
The results obtai 


It is of inte 
the double projectio 
motion is 1 (Ss = 1); 


tion with orientated spin. 
theory are then compared 
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n the direction of 
free particle in any 
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.Comments on the Two-Component Neutrino Theory 89-4-4-17 /28 
by Lee and Yang 


SUBMITTED: January 16, 1958 


i. Neutrinos--Théory 
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AUTHOR: Sokolov, A+, Professor kGU 99-4-4/20 


i= ana 


PITLE: fone Wiven 


Ld 
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PeRIOLICAL:  Texhnika nxologezhi, 1958; ~ g, pp. 6-6 (USSR) 


ASS VRACT: @uo fundamental discoveries in the field of theoretical physics 
were nade in 1957. The first was made py the Chinese paysicists 
pi-Chshen-dao and fan Chzhen'nin. They showed that with the 

vata decay of the nuclei, the number of electrons escaping in 
the direction of the nuclear spin, is smaller than tnat in the 
opposite direction (see Tekhnika Nolodezhi, 1958,lir 1). The se- 
cond fundamental discovery was made by the well-known Soviet 
physicist Member of tne Academy Nikolay Nikolayevich Bogolyubov 
He succeedec, together with his students, to enunciate the 
theory of superconductivity- The author now enumerates chro- 
nolozically the wuost important elaborate investigations in this 
ficlad. Finally, the author says, 4 complete tneory of supercon~- 
ductivity was established. In reality l.li.- Bogolyubov worked 
parallel with the American physicist Bardin, Dut independent 
from nin. The idea of nis work was to state both a physical 

Card 472 and watneaatical analogy of superconductivit; and supervisco- 


APPROVED FOR RELEASE: 08/25/2000 


CIA-RDP86-00513R001651930005-1" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651930005-1 


SSIS SOS a A Neyer 


ene Given 29-4-4/20 
sity. Ghat signifies to find a correlation in the benaviour 
of the particles at low temperatures according to the stati- 
stics by Bose (helium atoms) and according to the statistics 
by Ferai (electrons). The scientific public appreciated the 
theoretical solution of the problem with recognition. The 
council of scientists at Moscow university unanimously con- 
ferred the award of the Lomonosov-price of lst class for 1957 
to N.N. Bogolyubov. 


AVAILABLE: Library of Congress 


1. Nuclei~Decay 2. Nuclear spins-Theory 3. Electrons-Motion 
4. Superconductivity--Theory 
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. SOV/115-58-5-12,°35 
Eiectronic Analytical balances 


pointer is set at zero with the scale unloaded, by 
means of a potentiometer. The output current is set 
up O.1 sec. after the weight is placec on the scale 
and the time needed for 4 weighing is the same as that 
required by the pointer of ‘the aevice, that is measur- 
ing this current, to come to rest, i.e. from l toe 
seconds. The electronic balance draws about 30 watt. 
There are & tables, 1 schematic diagram, 1 circuit 
diagram, 1 photograph and 3 Soviet references. 
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- AUTHOR: Sokolov, A. A. me 

TITLE: Longitudinal Polarization of Dirac Particles and Parity 
Non—Conservation (Prodol ‘naya polyarizatsiya dirakovskikh 
chastits i nesokhraneniye chetnostvi ) 

PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, fizika, 1958, 

Nr 5, PP 164-174 (USSR) 

ABSTRACT: The paper opens with a recapitulation of the vector equat— 
ion of motion for a free Dirac particle, which reads as follows: 


(a - © (BD - pyme 9 = 0 (1) 
Here E is the operator - 2 a and é is the operator 


Ey ,; & and P3 are the standard Dirac matrice , WM, is 


1 
the particle rest-mass and c the light velocity and 
4 = h/2t , where h is Planck's constant, The properties of 


Card 1/3 


APPROVED FOR RELEASE: 08/25/2000 


CIA-RDP86-00513R001651930005-1" 


"APPROVED F 
\PPROVED FOR RELEASE: 08/25/2000 _CIA-RDP86-00513R001651930005-1 


Se one a eR : ERS SELECT — 


Longitudinal Polarization of Dirac Particles and Parity Hon- 
Gonservation 


this vector equation under the following transformations are 
considered: E —-> 5’, B —->p'. it is shown that one can 


define a function y' = Pa? such that: 
2 
(nt =~ cla, BY) - Pz Boe) ® a: 0 ° 


From this point on the discussion is concentrated on the longi- 
tudinal component of the vector equation, that is to say the 
component in the propagation direction, The properties of 

the Longitudinal component of p' are compared in some detail 
with those of the original for various Dirac particles 
(neutrinos, electrons, etc.) having various spins. A polari- 
zation vector for the Longitudinal component is defined, and 
shown formally to obey the same matrix operator rules as the 
spin vectors. The contact transformation from yi to & 
does not in general leave parity unchanged; in fact it can be 
shown that parity conservation, if it occurs, must be accom- 
panied by selection rules on the polarization cperator. How- 
ever, time reversal and change conservation, as would be ex- 
pected, give no additional restrictions. A section of the 
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. SOV/139-58-5-34/35 


Longitudinal Polarization of Dirac Particles and Parity Non- 
Conservation 
paper is devoted to the explicit formulation of the 'longitud- 
inal spin' operators for neutrino and antineutrino, The paper 
contains no figures or tables; there are 12 references, of 
which 1 is German, 1 Soviet, 1 Italian, 9 English, 


ASSOCIATION: Moskovskiy ordena Lenina gosuniversitet imeni M. V. 
Lomonosova (Order of Lenin State University of Moscow imeni 
M. V, Lomonosov) 


SUBMITTED: June 4, 1958. 


Card 3/3 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651930005-1" 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP8 


Sling SeaW ORs ES No ET ARR eeueeestes: 
cones PME EI ES IN ARTY SL 


set 


SOKOLOV, A. A., KERIMOV, B. K. and GUSEYNOV, I. I. 


“Damping Theory Study of Elastic Scattering of Dirac Particles with Account of 
Polarization Effects," Nuclear Physics, Vol. 5, fio. 2, Jan 1958 (North Halland 
Publ. Co., Amsterdam) 


Physics Dept, Moscow State Univ, Moscow, USSSR 


Abst. Elastic scattering of Dirac particles by a short-range force centre is 
considered from the standpoint of radiation damping theory. The expression for the 
scattering amplitude is determined. The inte?gral equation thus obtained for the 
scattering amplitude permits one to investigate polarization effects. 
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AUTHORS: _ Sokolov, A. A: , Guseynov, I. I. , Kerimov, 3. K. 

TITLE: On the Scattering of Dirac Particles py a Short Range Force 
Centre According to the Damping Theory (K rasseyaniyu 
dirakovakikh chastits koro tkodeyatvuyushchim silovym tsentrom 


s uchetom zatukhaniya) 


PERIODICAL: Zhurnal Eksperimental 'noy 4 Teoreticheskoy Fiziki, 1958, 
Vol. 34, Nr 1, pp. 110 - 412 (USSR) 


ABSTRACT: In the present work the elastic scattering of Dirac particles 
py any short range force centre is investigated according to 
the damping theory. j bdivided here 

according to the va j j i 

meaxia (wm. «= + 1/2) and not according to the value af projec- 
tion of the spin onto the direction of motion. The integral 
equation for this case is written down explicitly. A formula 
js also given for the matrix elements of the transitions on 
which occasion the spin proportion of the matrix elenent is 
given still more precisely. Moreover, the authors use yarious 


Card 4/2 recurrence formulae. fhe expressions for the components of 
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ing to the Damping Theory 


the matrix element obtained after some further transformations am 
written dom. It is possible to produce the orthozonel charac- 
ter of the matrix elenents necessary for the damping theory. 

The thus found differential cross section of the elastic scat 
tering and an expression for the amplitude of scattering ara 
given. Concluding, the total cross section of the elastic 
scattering is written down. There is 1 reference, which is 
Slavic. 
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AUTHORS: __Sokolon, Bate haskssor H. 56~-34--4-47/60 


TITLE: On the Cherenkov Radiation of Longitudinal Polarized 


Electrons (0 oherenkovskom iziuchenii prodol*no polyari- 
zovannykh elektronov 


PERIODICAL: Zhurnal eksperimental‘noy + teoreticheskoy fiziki-: 1958> 
Yole 34, Nr 4) PPe 022-1023 (USSR) 


ABSTRACT ; The present paper generalizes the results of @ previous 
paper by the same author (Ref 3) dealing with the polari- 
gation properties of Cherenkov radiation for the case of 

longitudinal polarized electrons. For their calculations 
the authors used various formulae given in the book by Ao Ae 
sokolor and D. D. Ivanenko (Ref 1). 
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rons with Oriented Spin (Komptonovskoye rasseyaniye prodol'no 
polyarizovennykh fotonov na elektronskh 5 oriyentirovannym spinor) 


PERIODICA,,: Zhuragl eksperimentalinoy 1 teoreticheskoy fiziki, 1958, 
Vol. 34, Nx 5, PP 1351-1554 (USSR) 


ABSTRACT : In counection with the disccvery of the non-conservation of parity 
the further development of quantum-electrodynamics of electrons 
and photons with @ longitudinal polsrizstion is becoming a prob- 
lem of topics interest. T>) consider the longitudinal polariza- 
tion of the electrons in the computation of the matrix elements, 
not the forms by Casimir (Kazimir) but the forme (21,12) 
from the book by A.A. Sokolov acd D.D. Tvanenko (Ref 3) has to 
be used, s denoting the eigenvaiue of the operaor 
{ fi - 2. qhis operetor describes the double projection 

of the electron spin upon its direction of motion. This formula 
can be used in cases where the electron initiaLiy is at rest. 
For this case the formula is written dow explicitly. Then an. 
expression for the corresponding mecrix element is giver. From 

Card i/3 these expressions & generalization of the formula, by Kiein-Nishine 
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of longitudinal polerization of positrons. There are 6 references, 4 

of which are Soviet. 
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University) 
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spins 4. Mathematics--Applicaticns 
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PASE I BOOK EXPOITATION sov/3905 


Filosofskiye voprosy yestestvoznaniya, {sbornik] IT: Nekotoryye 

filosofsko-teoreticheskiye voprosy fiziki, matematikt 4 khimii . 

(Philosophic Problems of Natural Seience, [Collection of Articles] 
II: Philosophic and Theoretical Problems of Physics, Mathematics, 
and Chemistry ) [Moscow ) Izd-vo Mosk. univ-ta, 1959. 248 p. 
Errata slip inserted. ,000 copies printed. 


Editorial Board: K.A. Rybnikov, Kh.M. Fataliyev, and MI. Shakhparonov; 
Eds.: R.A. Aronov, and A.A. Konoplyankin; Tech. Ed.: M.S. Yermakove 


PURPOSE: This book is intended for scientists interested in the history 
and philosophy of mathematics, physics, and chemistry. 


COVERAGE: This is 4 second collection of articles prepared by the staff 
of the Department of Dialectical Materialism of the Moscow State 
University. The first collection was concerned with. philosophical 
problems of the piological sciences, specifically Michurin's theories. 
The present collection consists of 14 articles divided by fields: 
physics, mathematics, and chemistry. The collection commemorates 
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SOKOLOV, a. a. 
of Dirac Particles with Oriented Spins and Parity Non-Conservation" 


“Theory 
3, Jan. 1959, 420-425 (North Holland Publishing Co., Amsterdam) 


lluclear Physics, y, Ho. 


Abstract: The Liders-Pauli theorem is investigated in connection with a type of theory 


chosen to describe Dirac particles with oriented spins. 


Moscow State University 
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AUTHORS: Sokolov, A.A., and Loskutov, Yu.M. 
TITLE: On the Theory of Bosons and Fermions with Oriented Spin 


PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
1959, Nr 3, pp 132-142 (USSR) 


ABSTRACT: Lee and Yang (Ref 1) have predicted that in the case of 
weak interactions parity is not conserved. In phenomena 
involving the neutrino (fermions with zero rest mass) 

the nonconservation of parity may be explained with the 
aid of the two-component theory, or with the aid of the 
theory of Dirac particles with oriented spin (Refs 2, 3). 
In the latter case, and for positive energies (e = dl, 
neutrino), it is necessary to retain the solution with 
one spin direction (8, = S), and for negative energies 

(e = 1, antineutrino) with the other (8.1 = +8)... This 
may be achieved if the wave function Y satisfies both 
the Dirac equation and the additional condition given by 
Bq (1) (Ref 4), or (X= pls where A= Es Se = 
(or -1) both for ¢ =1 and e =-l. The quantity 
Card S, = S., is proportional to the projection ef spin onto 
1/2 the direction of the momentum p. In the present: paper 
an attempt is made to generalize this result to particles 
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\ 


KB Method of approximation’ 


universiteta. Seriya matematiki, mekhaniki, 
khimii, 1959, Nr 4, pp 61 - 78 (USSR) 


ABSTRACT: In mathema cial functions which are exact solutions 
of aifferential equations are often approximated py simpler func- 
tions. The authors mention the method by Liouville-Steklov (ref 1) 
for aifferential equations 0 and then explain the 

ximation suggeste Kramers and Brillouin 

In this 


ood results. In the 


TITLE: Developmnt of the W 


Vestnik Moskovskogo 


PERIODICAL: 
astronomii, fiziki, 


(Ref 3) (WKB me 
method, already the 
present paper, 
Besides, petter approximated 80 
cases by finding the solution 9 


poring" the original differential equation. 
art of the present papers the solutions (2,11) and (2,12) are 


p 
obtained by the WKB method starting from the linear differential 
card 15 equation of second order u" + f(x)u = 9 (2,2). The first sohution (7) 
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AUTHORS: Sokolov, A.A., Ternov, I.M., and Loskutov, YuM,_ 


TITLE: On the Transformation Properties of the Spin/¥ 
Pseudovector 
PERIODICAL: Izvestiya vysshikh uchebnykh zavedeniy, Fizika, 
1959, Nr 5, pp 72-80 (USSR) - 


ABSTRACT: Problems connected with the spin properties of particles 
have recently become more important in view of the 
discovery of the non-conservation of parity (Ref 1). 

The present paper introduces the 4-vector of polarisation 
of Dirac particles by a covariant method and investigates 
its transformation properties. The transformation law is 
shown to be of the form given by Eqs (14a-2). The 
results obtained from an analysis of the transformation 
properties are used in connection with phenomena in which 
parity is not conserved, In particular the Wpe decay 
is discussed and it is shown that in the laboratory 
system, the spin of the meson makes an angle a with 
the direction of its momentum which is given by Eq (21), 


Card where On is the angle of emission of the jp meson. 
V3 The appearance of a transverse component of the p meson 
spin in the laboratory system has also been considered by 
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68870 
8/139/59/000/05/012/026 
503 2/E114 
On the Transformation Properties of the Spin Pseudovector 
Ascoli (Ref 9) but differs from Eq (21) by the factor 
given by Eq (23), which takes into account relativistic 
contraction of the transverse components of the spin. 
In fact, the axial spin vector characterises the 
circular polarisation in the plane perpendicular to its 
direction. For the longitudinal spin component this 
plane is perpendicular to the velocity of the particle 
and hence the polarisation remains unaltered. In the 
case of the transverse component, on the other hand, the 
velocity vector will lie in this plane and hence the 
polarisation will change. For particles with zero rest 
mass, the angle a vanishes, i.e. if the axial vector 
s is parallel to the momentum vector k in the given 
inertial frame, they will remain parallel in all other 
inertial frames. This can be used to characterise the 
neutrino and the anti-neutrino by different values of s, 


namely s=—l and s=tl. If the polarisation of 
Card the neutrino is characterised by its helicity, i.e. by 
2/3 the rotation of the component of the vector gw which 

is perpendicular to the momentum, then in transforming 
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TITLE: Development of an Approximate WKB Method 


PERIODICAL: Veatnik Moskovskogo universiteta. Seriya matematiki, mekhaniki, 
astronomii, fiziki, khimii, 1959, Now 6, pp 64 - 86 


TEXT: The present paper continues the first part published in "Vestnik Moskov- 
skogo universiteta", 1959, No. 4, De 61. It begins with $4 dealing with the 
confluent hypergeometric function and deals at first with the Whittaker func- 
tion. The formulas derived are gubsequently applied to a concrete case: the in- 
vestigation of the emission of an electron moving at ultrarelativiatic velocity 
in a constant, homogeneous magnetic field. The problem is schematically shown 
by Fig. 13 Fig. 2 shows the dependence of radiation intensity on the number of 
harmonics. The subsequent chapters deal with the Laguerre and Hermite poly- 
nomials, the quantum correction in the theory of "radiating" electrons, and the 
determination of eigenvalues (the approximate method developed here does not 
only permit a derivation of asymptotic expressions for wave functions but also 
a determination of eigenvalues of the parameter A - cf. Part I). The paper 
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SOKOLOV, A-A.; MURADYAN, R.M.; ARUTYUNYAN, V.M. 


Development of the approximate method of Wentzel, Kramers, and 
Brillouin. Vest.Mosk.un.Ser.mat., mekh pstron.fiz.khim. 14 


no.44:61-78 159. (MIHA 13:9) 


1. Kafedra statisticheskoy fiziki 1 mekhaniki Moskovskogo 
universiteta. 


(Approximate computation) 


APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651930005-1" 


fae nee SRS S 3. SALE CA ISR 


"APPROVED FOR RELEASE: 08/25/2000 CIA-RDP86-00513R001651930005-1 


24(5) SOV,/'55-36-2-37/07 


x 
AUTEOHS: Sokolov, Ae Ae, Arutyunyan, V. Ue, Muradyan, Re i. 
Se 


TITLE: The Calculation of the Phases of ‘Scattering Taking iitm Aczoun’ 
the Second Approximution (Vychisleniye faz rasseyaniya 8 
uchetom vtorogo priblizheniya) 


PERIODICAL: Zaurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 36, Nr 2, pp 594 - 599 (USSR) 
ABSTRACT: In the present paper the authors calculate the phase shifts 


of the elastic scattering of Dirac (Dirak) particles in 
second approximation with respect to the interaction poten-~ 
tial. An expression is given for the general solution of the 
free Dirac equation of this problem. This solution is not 
limited by a condition of finiteness in the origin of coordi- 
nates. This solution of the free equation is also an asympto- 
tic expression for the Dirac equation if there exists a 
spherically symmetric short-range force center. The next 
part of the paper gives an approximate solution of the Dirac 
equation for the case of a centrel field. 4n integril equation 
Card 1/3 equivalent to the Dirac equation is given for the case in 
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The Calculation of the Phases of Scattering Taking sov/56-36-2-37/63 
into Account the Second Approximation 


which there is no vector potential and the scalar potential 

is spherically symmetric. The interaction energy is considered 
as a pertutbation and the calculations are carried out in 
second approximation; the wave function corresponding to 

this approximation is given explicitly. The calculations 

are discussed step by step and the expressions found for 

the phase shifts are given explicitly. Neglecting the terms 
which are square with respect to V(r), one obtains the 

same results as in the theory of damping for the scattering 
of Dirac particles. For small values of the scattering phases, 
the results of the first Born pproximation are obtained. The 
results of this paper may be used also for the investigation 
of the scattering by a Coulomb (Kulon) center, (V(r)=-Ze2/r). 
The intesral values of the phase shifts diverge in this case, 
but correct results are nevertheless found. Finally, ex- 
pressions are given for the scattering amplitudes (in second 
approximation) and for the differential cross section. There 
are 4 references, 2 of which are Soviet. 
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AUTHORS: Soxclov, A. A., Ternov, I. M., Loskutov, Yu. i. 
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TITLE: On the Problem of the Covariant Determination of the Spin 


Pseudovector (K voprosu o kovariantnom opredelenii psevdo- 
vektora spina 


PERIODICAL: Zhurnal eksperimental'noy i teoreticheskoy fiziki, 1959, 
Vol 36, Nr 3, pp 930-932 (USSR) 


ABSTRACT: The present paper ("Letter to the Editor") is based upon an 
earlier paper by Sokolov (Refs 1-3). It has already been shown 
that the longitudinal polarization of free Dirac particles 
can be described by the operator (if) Ji. This operator occurs 
as integral of motion with the eigen value "s!.The authors 
endeavor to connect with the value! "5" + net only longitudinal 
polarization but also transversal polarization as well as the 
time component of the spin vector. Proceeding from the wave 
function for positive energy in consideration of the spin 
state equations are derived for the components of the spin 
vector. The transversal and the time component, which do not 
occur as integrals of motion, can be represented as mean value 
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it further holds that 
\, =k, Vi-s® cos 4, §2 =k Y t-s®" sin 6, 
f5 = ks, 4 = iks; several special cases are investigated. 


There are 7 references, 6 of which are Soviet. 


ASSOCIATION: Moskovskiy gosudarstvennyy universitet (Moscow State 
University) 


SUBMITTED: October 27, 1958 
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AUTHORS ° Sithisdiddiegndbedion: Professor of Moscow State University, 
Stalin rizewanner. Doctor of Physico-Mathematical 
Sciences, Vorob‘ yey: G,A., Docent and 
Moskalev. V.A., Docent 
TITLE: On the 50th Anniversary of the Birthday of 


Aleksandr Akimovich Vorob’vev 


PER LODICAL Izvestiya vysshikh uchebnykh zavedenly, Fizika, 
1960, No.6, pp. 161-164 


TEXT: A.A&-Vorob‘yev was born in 1909, He attended the Tomsk 
State University between 1927 and 1931. In 1931, he graduated 
from the Division of Physics and Mechanics. In 1935. he 
produced a whrilliant dissertation" and became & senior 3 
worker and Docent of the Tomsk State University in the 
Department of Experimental Physics. In 1936. A.A.Vorob‘yev 
organized the High-Voltage Laboratory at the Siberian 
Physicotechnical Institute and became its head, In 1939, he 
successfully completed a dissertation submitted for the degree 
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development of new accelerator installations, including a new 
waveguide accelerator suggested by Voreb°’yev which will be 
capabie cf producing very high energy electrons, although the 
Creral! dimensions of the installation and the high-frequen:y 
power consumptiaqn will be small. Results obtained in this 
direction were reported by Yorob‘yev at the International 
cComference on High Energy Accelerators which was held in Geneva 
in 1959. In the fifties, Professor Voreb*yev aiso directed the 
research in the physics of solid dielectrics Among Profesar 
Yorob yev's publications are: “Charged particle accelerator: 
"Electrical strength of solid dielectrics", "“High-voltage 
technology", “Ultra-high voltages” and othe Monographs 
Prafessor Vorob*yev 1s the author of some 200 scientifix papers 
and 7 moncgraphs and textbooks. He 15 a member of the Communi st 
Party of the Soviet Union (since 1940) and has frequently been 
elected as a member of the iocal committees of the KPSU. 

Tn 1959, the citizans of Tomsk unanimously elected him as their 
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